An indole-binding site is a major determinant of the ligand specificity of the GABA type A receptor-associated protein GABARAP.
The role of tryptophan as a key residue for ligand binding to the ubiquitin-like modifier GABA(A) receptor associated protein (GABARAP) was investigated. Two tryptophan-binding hydrophobic patches were identified on the conserved face of the GABARAP structure by NMR spectroscopy and molecular docking. GABARAP binding of indole and indole derivatives, including the free amino acid tryptophan was quantified. The two tryptophan binding sites can be clearly distinguished by mapping the NMR spectroscopy-derived residue-specific apparent dissociation constant, K(d), onto the three-dimensional structure of GABARAP. The biological relevance of tryptophan-binding pockets of GABARAP was supported by a highly conserved tryptophan residue in the GABARAP binding region of calreticulin, clathrin heavy chain, and the gamma2 subunit of the GABA(A) receptor. Replacement of tryptophan by alanine abolished ligand binding to GABARAP.